Background: Avoiding primary C-section is the safest and most effective way of decreasing C-section rates. We analyzed circumstances and decisions made among pregnant women without history of C-section and cephalic single fetus (group B), who ended up having a Cesarean birth, to identify opportunities that may optimize the decisions about delivery. Methodology: We evaluated the clinical histories of pregnant women from group B who completed their pregnancies in the Hospital Universitario de Santander (Bucaramanga, Colombia) during 2013. We evaluated the decision moments from admission until birth, including the registry of the reasons for having a C-section, compliance of all the criteria to support the decision and its appropriateness, and how adequate were the procedures done during the induction or augmentation of labor. Results: We evaluated 1320 histories; 666 (55.7%) ended by C-Section. In 59.8% of the histories, we identified at least one decision that could have been addressed differently to optimize the delivery type and, potentially, avoid ending in a Cesarean birth. The most frequent opportunities arise due to a lack of clarity in the record of the reason for performing the C-section (70.1%), and inadequate use of labor induction in the patients that had to end their gestation (38.5%). Conclusion: In the Hospital Universitario de Santander during 2013, despite observing a meaningful subregistry of the indication to perform a C-section, we found that in one out of every two patients there are opportunities of improvement in the registry and attention to reduce the high incidence of C-sections in the institution. This analysis allowed us to create a checklist to fill out before making the final decision of performing a Cesarean birth.
Introduction
C-sections are procedures that save lives, both of mothers and fetuses. Since its popularization as a tool to diminish maternal and perinatal mortality, the rate of Cesarean births has been increasing, until being the first indication for major surgery in developed countries [1] . Currently, 18.6% of global births are C-sections, ranging from 6% in the less developed regions, to 27.2% in the more developed ones; in Latin America and the Caribbean, the highest rates for Cesarean births are evidenced [2] , and specifically in Colombia, 45% of births are C-sections [3] .
As in every surgical procedure, a C-section implies maternal and perinatal risks, both immediate and long term. These risks should be considered in the cases in which vaginal birth poses a threat to the health of the mother or baby, given the fact that it is not an innocuous intervention [4] .
The World Health Organization (WHO) states that many Cesarean births in the world are not fully justified and that maternal or fetal complications derived from it could be interpreted as iatrogenic [5] . In spite of the fact that the rate of births that end up in a C-section keeps increasing, WHO establishes that it is not possible to propose a universal institutional figure of reference for this rate, because it depends on the complexity of present maternal and fetal conditions, the characteristics of the population cared for, and the available resources [6] . These elements play a fundamental role when making a decision about performing a C-section or not. It also states that, among other things, a Cesarean should be performed when it is medically necessary and that, instead of exerting to obtain a given Cesarean rate, the initiatives should focus on guaranteeing its performance on pregnant women who need it, without abusing or corrupting the reasons to indicate it [6] .
In an effort to diminish the rate of C-sections, multiple strategies have been established. Two of them are the trial of labor after a Cesarean or the vaginal delivery of multiple pregnancies, which have not had the expected success due to the fear to associated maternal and fetal complications, and also to the potential medico-legal risks that an adverse outcome could imply [7] . Recently, the efforts have focused on reducing the incidence of primary C-section, meaning avoiding the procedure in pregnant women who have never had one, unless there was a fetal or maternal condition that would make it necessary. From this perspective, and taking into account the fact that there are very few absolute indications for a C-section (for example, placenta previa with total occlusion), the other reasons for indicating a primary Cesarean depend on the interpretation and the response of the health team to clinical situations of the pregnancy or labor [8] .
Due to the fact that the C-section is a medical action that has to be supported, it is particularly important to clearly establish the reasons to perform it on pregnant women with cephalic single fetus and no history of uterine scarring, as they should end their gestation by vaginal birth, unless a clear indication exists. The reasons to perform a C-section on women with a high probability of ending their pregnancy by Cesarean (multiple pregnancy, non-cephalic presentation, previous 1253 Health C-section), are easier to accept, while among other patients solid argumentation is needed to validate such a decision. This leads to the possibility of identifying the former women as patients from group A, since the probability of a C-section is high, while identifying the latter as group B, where the Cesarean decision must be sufficiently supported. Thus, the population from group B would be more susceptible to the modifications in the medical or administrative procedures involved in decision-making about delivery type and, as such, they are the object of efforts to provide adequate care without resorting to unjustified Cesareans.
Therefore, every decision moment, from the admission of the patient to a health service until birth, could be considered as an opportunity to optimize the C-section rate of that institution.
This article presents the analysis of the circumstances and the decisions made among pregnant women from group B in a Colombian institution, emphasizing those that ended their pregnancy by C-section, to determine the type and frequency of improvement opportunities that may be suggested to improve the process and opportunity of decision-making that lead to perform a Cesarean according to the conditions of the patients at the institution.
Methodology
A descriptive study of the clinical histories of pregnant women that ended gestation in the Hospital Universitario de Santander (Bucaramanga, Colombia) during 2013 was carried out. This is a third level public university hospital and a reference center for the obstetric population in the Colombian northeast. The study was approved by the Review Board of the Universidad Industrial de Santander, without the need of a written consent due to the fact that the study was based on the evaluation of the clinical charts.
From the 1818 pregnant women that gave birth at the institution, we identified that 1320 were from group B (single pregnancy, cephalic presentation and no history of uterine scarring due to C-section or myomectomy). From these histories, we systematically extracted information using a predesigned guide with sociodemographic variables (age and origin); if she had been referred or not to Hospital Universitario de Santander from another institution; obstetric formula, gestational age at the moment of birth and the way labor started (spontaneous, induced or Cesarean without start of labor); delivery type (vaginal delivery or C-section), and the two main reasons to indicate the C-section, in case there were more than one. All the information was typed in duplicate in Micro-
All the histories were analyzed by two authors (DRGP and CAP); one of them is a graduate obstetrician and gynecologist and graduate program professor, who works directly in the delivery room, and the other one is a last year student from the obstetrics and gynecology graduate program.
The evaluation of each history was done using another guiding tool to establish the following by consensus: a) the main indications to perform the C-section Health among those stated; b) the pertinence of the indications to perform the Cesarean according to the evidence in the clinical history; c) the adherence to internationally accepted guidelines at the moment of delivery related to the decision of performing the C-section [8] - [13] .
Finally, the objective was to identify the institutional opportunities to improve the care offered to the patients, aiming at the reduction of needed C-sections.
This focus generated several categories that were based on Spong et al. [8] and according to our interpretation on the reasons to do each C-section as well as on the adherence to the care protocols according to the clinical condition of each patient [9] [10] [11] [12] [13] ; by this way, the outlined categories were: -The existence or not of one or more reasons that justified the Cesarean.
-Those referring to the diagnosis that justifies the C-section to the extent that: a) the clinical or paraclinical criteria that support the given diagnosis exist; b) the fact that there is a diagnosis is not necessarily a valid criteria on its own for the performance of a C-section if a condition of risk for the mother or child during the birth is not reflected on the history (for example, premature birth C-section without evidence of fetal well-being alteration); or c) the registered information was not coherent. cations and the opportunities were presented as a proportion, and the opportunities were classified into several categories as was previously presented, with the possibility of a patient having more than one opportunity to improve the decision-making related to delivery type.
Results
The age of the 1320 pregnant women from group B who ended their gestation during 2013 in the Hospital Universitario de Santander ranged between 13 and The analysis of the 666 histories of the patients from group B that had a C-section shows that more than half of the patients had a Cesarean due to a non-satisfactory fetal status, hypertensive disorders or labor dystocias as the main indication for the procedure (Table 1 ). In 345 patients (51.8%), opportunities to optimize the decision-making about delivery type were found, either at the moment of diagnosis or during management. These opportunities occur more frequently with diagnoses related to failed induction, labor dystocia and non-satisfactory fetal status, apart from those derived from the patients without a clear medical indication.
In Table 2 , seven opportunity groups to optimize the decision-making in order to perform a C-section are shown. The most frequent opportunity group is the one related to failures in the clinical history (239 patients, 70.1%). Although in 104 (30.5%) of them, a clear justification was not found, be it valid or not, in 87 (83.7%) it was possible to establish the potential reason to perform a C-section given the clinical context that the history revision allowed us to determine.
The second opportunity group was made up by 133 (38.6%) patients in which the labor induction process had failures, and the third one was due to failures in the registered diagnosis to perform the C-section (118 patients, 34.2%). Among the 133 patients that had a Cesarean due to non-satisfactory fetal status, intra-uterine resuscitation was not conducted in 77 (57.9%) patients. 
Discussion
Avoiding primary C-section is the most effective way to decrease Cesarean rates [8] . In the Hospital Universitario de Santander, 55.7% of the patients without uterine scarring history and with a cephalic single fetus ended their gestation by C-section; in more than half of them, we found at least one moment during hospital care that could have been dealt with differently, which turns them into opportunities to improve the delivery service process, and also, to reduce C-section rates. The main opportunities to improve detected in the Hospital Universitario de Santander are the lack of clarity registered in the clinical history about the reason to perform the C-section and the inadequate use of labor induction among those patients that had to end their gestation due to medical indications.
This study is retrolective, based on what exists in the clinical histories; it is possible that the problem mentioned above is more of a lack of registration of the information, than neglect or mistakes during hospital care (for example, patients without cervical change progression that is not registered in the partograph). However, given the fact that the clinical history is a legal document, the lack of registration of medical acts and the supports they are based on are in themselves a failure in health care [8] .
This study was done using all the population cared for at the Hospital Universitario de Santander during 2013, reason why there is no selection bias; additionally, the histories were evaluated by two obstetricians who made the decisions by consensus and based on the accepted protocols at the time of service to the patients for each type of clinical situation [8] - [13] . However, the conformation of the clinical group of evaluators could be considered as a limitation of the study to the extent that the analysis shown here has to be done by personnel who are not involved in the care of these patients. Despite that, to reduce this potential bias to the maximum, we defined the variables and the analysis strategies a priori, including choosing the clinical attention guidelines used at the Hospital Universitario de Santander.
Birth on its own, regardless of its type, carries risks for the mother and the child. We can also add to those the risk of maternal or fetal morbidity when performing a C-section, and those inherent to the surgical procedure itself [14] .
For example, a Cesarean increases the risk of maternal death threefold [15] or neonatal breathing difficulty, which can go from less than <1% up to 4% [16] .
Also, a C-section increases the risk of complications in future gestations (for example, abnormalities of the placental insertion or uterine rupture), which can also lead to an increase in the need of new C-sections and secondary perinatal morbidity to a major potential for the need of emergency or elective Cesarean without labor [17] . With it being a procedure which marks the reproductive future, each patient taken to a primary C-section must be given the explanation about the long term implications of the procedure and its indication, making sure she understands, stating everything clearly in the informed consent and the clinical history [8] . Health
The decision of ending a gestation that has not started spontaneous labor must be based on the assessment of the risk of continuing gestation over induction risks or those of a subsequent C-section in case that the induction fails [8] .
The inductions performed for the patient's or doctor's comfort (for example, mobility issues by living in a rural area) increase the possibility of ending in a C-section compared to those patients that start labor spontaneously [14] . In this study, improvement opportunities were found in 9.4% of the patients, who could have continued with their gestation until the spontaneous start of labor due to the fact that they did not had a valid indication to end it at that time.
When it is established that a gestation must end before the spontaneous start of labor, the first alternative is to consider inducing it in order for it to end by vaginal delivery, unless there is a contraindication [8] . The probability of achieving a vaginal birth during the induction is lower to the one given after the spontaneous start of labor, mainly in nulliparous patients with unfavorable cervix [18] . There is controversy in terms of the ideal method to perform a cervical maturation [19] , but in any case, it should be attempted if necessary and the institutional protocols must standardize the use of cervical maturation methods and oxytocin in order to be able to evaluate their success in each patient and the effectiveness of the protocol itself [14] . Thus, up to 7.9% of the evaluated patients in this study could have benefited from the adherence to such protocols.
Spontaneous start of labor is an ideal situation for a pregnant woman to end her pregnancy [8] . The times of each phase of labor must be respected, provided that the maternal and fetal conditions allow it [14] . It is considered that a C-section is justified due to labor stall when there is a pregnant woman with a 6 cm dilatation and with ruptured membranes one of the two following conditions is given: a) no evidence of labor progression even after regular uterine activity for four hours or b) despite at least six hours support with oxytocin to conduct labor, without accomplishing an adequate uterine dynamic or cervical changes [20] . On the other hand, the cephalopelvic disproportion diagnosis goes beyond a mere assessment of the maternal pelvis and it should include trial of labor to dynamically evaluate its progression [8] . According to this, in this research up to 24% of the total improvement opportunities occur due to non-adherence to labor conduction protocols [8] - [13] .
The most used method to assess the fetus' well being, with or without labor, is fetal monitoring [12] . However, its systematic use has not turned into a reduction of cerebral palsy cases, but into an increase in C-section rates; there is also, no greater benefit with continuous monitoring of the fetal heart rate versus intermittent auscultation [21] . It seems that the issue is more with monitoring protocols and adequate assessment of the findings with one method or the other.
For example, most tracings during birth are category II; in other words, they are indeterminate and imply having constant monitoring, evaluating the possible causes and establishing the needed corrective measures [22] . Category III monitoring frequency is occasional and almost always implies an emergency C-section C. A. Pradilla et al. Health [12] ; these category II tracings are used to justify many Cesareans [14] . For this reason, it is fundamental to make sure that the patients with these tracings have the adequate clinical measures in order to solve the circumstances that lead to the unspecified alterations that they represent, aiming to ensure fetal well-being and without rushing a C-section in order to solve the situation [12] . One simple strategy is the fetal head stimulation, which is expected to cause fetal heart rate acceleration, which indicates the fetus' well-being [23] . The use of uterine perfusion measures is a common component for handling abnormal tracings; nevertheless, the data are too limited in terms of their true usefulness [14] . Up to 22% of improvement opportunities in the Hospital Universitario de Santander are related to the optimization of the adherence to uterus reanimation protocols; this group of patients could have benefited from this maneuver, either to continue labor or to improve the acid-base status of the newborn.
In the Hospital Universitario de Santander, maternal or fetal morbidity are 47.7% of the main reasons to perform a C-section in patients from group B, much higher to what has been informed in general populations [24] . Nevertheless, to adequately compare this information, it is necessary to consider the risk structure of the pregnant women population cared for at each center [25] ; for our figures, really there are not other reports to compare because the definition of group B has been generated for this report. In these sense, the indirect- Besides the improvement opportunities detected in this exercise, there are other equally necessary measures that have also shown their usefulness: changing the way in which health professionals and the general public perceive labor as something dangerous that makes both the mother and child suffer [8] , a C-section as an innocuous procedure [4] , the fear of legal repercussions from any apparently adverse outcome [34] , and the type of economical or work benefit obtained by a C-section or vaginal birth, for professionals, institutions and health service payers [8] [35] .
There are also institutional measures that might help to optimize the use of this resource: labor assistance with labor pain reduction methods [3] ; the presence of a companion during birth [36] , the measure of a double assessor at the moment of indicating the C-section, or the permanent evaluation of the clinical There is an accepted medical indication for the performance of a C-section
There is compliance with all diagnostic criteria of the indication for C-section
All clinical and paraclinical information necessary for the diagnosis that indicates performing the C-section is available
The information in the clinical history is concordant and complete
The justification for the C-section is clearly stated in the clinical history
In patients with unsatisfactory fetal state, the possible causes that could explain the alterations in fetal well-being were evaluated and corrected
In patients with unsatisfactory fetal state, uterine perfusion maneuvers were performed N/A: Not apply.
histories of the patients taken to a Cesarean, especially those with an unsatisfactory fetal state indication, labor stall or failed induction [8] . As a matter of fact, from the analysis of the 666 patients from group B that ended their pregnancy by
Cesarean birth in 2013 in the Hospital Universitario de Santander, we developed a checklist to be filled out before deciding on a C-section, derived from the opportunities shown here (Table 3 ). This list seeks to guarantee that decision-making processes to choose a C-section are systematically considered in all patients in a way in which all performed Cesareans are fully justified.
